During the experimental investigation of the pathogenesis of mesencephalic and pontine haemorrhages associated with supratentorial expanding lesions, it became apparent that removal of the intracranial mass during a particular period was often critical to their development and accentuated their severity (Klintworth, 1965) . These observations raise the question whether alleviation of intracranial pressure under comparable circumstances predisposes to secondary brain-stem haemorrhages in man. This possibility is strengthened by certain clinicopathological studies which have revealed a high incidence of lumbar puncture, pneumoencephalography, ventriculography, or neurosurgical procedure in individuals manifesting secondary brainstem haemorrhages (van Gehuchten, 1937 ; Le Beau, 1943; Carrillo, 1950; Cannon, 1951; Poppen, Kendrick, and Hicks, 1962; Fields and Halpert, 1953; Cabieses, 1956 ).
The present study attempts to elucidate the role of neurosurgical procedures in the pathogenesis of these bulbar vascular lesions in man. MATERIALS Many patients with slowly expanding supratentorial lesions, such as cerebral gliomas or subdural haematomas and secondary brain-stem haemorrhages, did not manifest any overt increase in intracranial mass. An outstanding feature of such cases was the high incidence of craniectomy with relief of increased intracranial pressure by resection of tumour, evacuation of haematomas, lobectomy, subtemporal decompression, or ventricular drainage. These patients almost invariably underwent such procedures while comatose after manifesting a progressive increase in intracranial pressure and many were moribund before surgery. Characteristic of this group was the failure to regain consciousness following surgery and death ensuing, usually within the first 48 post-operative hours. DISCUSSION An objective evaluation of the role of neurosurgical procedures in the pathogenesis of secondary brainstem haemorrhages is extremely difficult, as the sample of case material is derived from post-mortem examination and is biased towards therapeutic failures rather than successes. Although it is clear that secondary brain-stem haemorrhages can occur in the absence of surgery, the high incidence of postoperative cases, particularly with slowly expanding supratentorial lesions, warrants consideration.
In the present investigation most secondary brainstem haemorrhages were associated with extensive supratentorial haemorrhage or oedema either alone or in association with a neoplasm, abscess, or infarct. However, in some post-operative patients with relatively slowly expanding masses haemorrhage and oedema were inconspicuous. Subjects with such supratentorial lesions invariably underwent relief of increased intracranial pressure, sometimes only with a terminal ventricular tap, after a progressive increase in intracranial pressure and generally when comatose and manifesting hypertension and unilateral or bilateral fixed dilated pupils. Although caution generally must be exercised in extrapolating from experimental observations to clinical situations, the discovery that relief of intracranial pressure during a particular period in physiological decompensation predisposes to experimentally produced secondary brain-stem haemorrhages (Klintworth, 1965) suggests that some of the present data may represent a comparable situation in man. Such an explanation may account at least in part for the high incidence of neurosurgical procedures in patients with secondary brain-stem haemorrhages and for the well-established clinical observation that bilateral fixed dilated pupils generally indicates an ominous course in supratentorial expanding masses even with adequate surgery.
The pathogenesis of secondary brain-stem haemorrhages has yet to be fully established under controlled conditions, but available clinico-pathological and experimental data strongly suggest that a combination of a large supratentorial mass, a damaged brain-stem, as by displacement, and an active circulation through the brain-stem are essential to their occurrence (Klintworth, 1965 (Klintworth, , 1966 . It is clear that cerebral blood flow decreases, that the cerebral circulation time increases, and that it may be impossible to demonstrate intracranial blood vessels by angiography in subjects with severe increased intracranial pressure (Kety, Shenkin, and Schmidt, 1948; Riishede and Ethelberg, 1953; Schiefer, 1954, 1959; Ganshirt and Tbnnis, 1956; Greitz, 1956; Horwitz and Dunsmore, 1956; Woringer, Langs, Braun, and Baumgartner, 1956; Giinshirt, 1957; Gros, Vlahovitch, and Roilgen, 1959; Lofstedt and Von Reis, 1959; Pribram, 1961; Lecuire, de Rougemont, Descotes, and Jouvet, 1962; Troupp and Heiskanen, 1963; and Heiskanen, 1963 
